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ADVISORY ON THE USE OF THIS DOCUMENT

The information econtained in this document haa been developed solaly for the
purpoee of previding general guidance to employeesa of the Goddard Space Flight
Center {GSFC}. Thie document may be diptributed outside GSFC only anm a
courtesy to other government agencies and contractors. Any distribution of
this document, cor application or use of the information contained herein, isa
expregely conditiconed upon, and is subject to, the following understandings
and limitations:

(=)

(b}

(c)

(dd}

{e)

The information was developed for general guidance only and is
subject to change at any time;

The information wae developed under unlgue GSFC laboratory conditions
which may differ substantially from cutside conditiongm;

GSFC does not warrant the acouracy of the information when applied or
used under other than unigue G5FC lakbouratory conditions;

The information should not be construed ae a representation of
product performance by either GSFC or the manufacturer;

Nelther the United States government nor any person acting on hehalf
of the United States government assumes any liability resulting from
the application or use of the information.
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A radiation evaluation was performed on AD7541 to determine the
total dose tolerance of these parts. A brief summary of the test
results is provided below, For detailed information, refer to
Tables I through V and Figure 1.

The total dose testing was performed on twenty-four parts using a
cobalt-60 gamma ray source. The twenty-four parts were separated
into two test groups (T61 & TG2) of twelve parts each. 1In
addition, two other parts were uszed as control samples. Before
radiation testing began, all 26 parts were electrically tested
according to the test conditions and specification limits listed
in Table TIIT, at temperatures of -55°C, 25°C and 125°C.

Parts in Test Group 1 (TGl) were tested after total dose "
exposures of 2.%, 5, 10, 15, 20, 30, 50, 7% and 100 krads . The
dose rate was between 0.1 to 1.3 krads/hour, depending on the
total dosc level (see Table IIA for the radiation schedule of
TG1) . After the final radiation exposure to 100 krads, six
parts in TG1 were annealed at 25°C under bias and the other six
parts were annealed at 25°C unbiased. During annealing all parts
in TG1 were tested at cumulative annealing times of 4, 24, 163
and 672 hours.

All twelve parts in TGl passed all tests to 2.5 krads. AL 5
krads ten parts failed to meet the minimum specification limit
for 1281 (the lowest reading was =130nA versus the minimum
specification limit of -50nA). &t 10 krads, all parts in TGl
failed IZS81 and failed to meet the maximum gpecification limit of
100uh for IDD1 {readings ranged from 48CuA to 7mA). Also, ZEROL
and GATN1l readings for all parts were way beyond the
specification limits. In addition to the above fallures, all
parts failed IZ82 at cunulative exposures to 15, 20, 30, 50, 75
and 100 krads. One part recovered to pass IDDl after 69¢ hours
of annealing; however, all cther parts continued to fail the
above tests. Table IV provides the mean and standard deviation
for each electrical parameter at selected steps of TG1L testing.

The radiation exposure to parts in Test Group 2 (TG2) was limited
to a single total dose of 5 krads, as the TGl results showed
significant degradation in this part type at this exposure level.



The dose rate was much higher for TGZ - 5.0 krads/hour ccmpared
to 0.1 krads/hour used in irradiating the TGl parts to 5 krads
(see Table IIB for radiation schedule). All twelve parts were
then annealed at 100°C for 168 hours. Six of the twelve parts
were tested at 25°C at cumulative annealing times of 4 and 24
hours. All twelve parts in TG2 were tested at -35°C, 25°C and
125°C after 168 hours of annealing.

All twelve parts in TG2 passed initial electrical measurements.
Oon exposure to 5 krads, all parts exceeded the maximum
specification limit for TZS1. TIZS81 recadings ranged from

-94 to -531nA. Of the six parts which were tested after 4 and 24
hours of annecaling, two and three parts (respectively) passed all
tests. During final annealing measurements (168 hours}, all
parts passed all tests at -55°C, seven parts passed all tests at
25°C, and all parts failed 1ZS1 at 125°C (in addition to IZ52 and
IDD2 failures). Table V provides the mean and standard deviation
for each electrical parameter at each step of TG2 testing.

The effect of dose rate was evident on comparing IZS1
measurenants of TGl & TE2 parts., At 5 krads total dose, the
average IZ51 over the 12 parts in TG2 (irradiated at 5
krads/hour) was approximately three times higher than the samc
average for the 12 parts in TGl (irradiated at 12% rads/hour).
Also, note that the parts in 762 recovered well when allowed to
anneal! immediately after failure at 5 krads, whercas parts from
TGl showed no significant recovery on annealing after 100 krads
of irradiation.

Any further details about this evaluation can ke obtained upon

request. If you have any guestions, please call me at (301) 731-
8954,

* In this report, the term "rads" is used as an abbreviation for

rads (Si).



TABLE I.

Generic Part Number:

GFPEF/¥PL
Part Humhbher:

GPEP/PPL
Control Number:

Charge Number:
Manufacturer:
Lot Date Code:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Control Samples:

Part Function:
Part Technclogy:
Package Style:

Test Engineer:

Part Information

AD7541

AD7541ATQ

3800

Cl1l3919

Analog Devices
9040

26

201, 202, 203, 204, 210,
212, 213, 214, 215, 2146,

206, 207, 208, 209, 218,
220, 221, 222, 223, 224,

200, 205 (TGl & TG2)
12-Bit DAC

CcMoS

18-Pin DIP

C. Nguyen

211
217

219
2256

(TG1)
(TG1)

(TG2Y
(TG2}



TEBLE TITIa., Radiation Schedule for TGl

EVENTS

1) Initial Electrical Measurements
at -55°C, 25°C and 12b°C

2) 2.% krads irradiation @ 140 rads/hr
Post 2.5 krads Electrical Measurements

3) 5 krads irradiation @ 125 rads/hr
Post 5 krads Electrical Measurements

4} 10 krads irradiation & 75 rads/hr
Post 10 krads Electrical Mcasurcments

%) 15 krads irradiatieon & 300 rads/hr
Post 315 krads Flectrical Measurcments

6) 20 krads irradiation # 300 rads/hr
Post 20 krads Electrical Measuremants

7) 30 krads irradiation 8 570 rads/hr
Post 30 krads Electrical Measurements

8) 50 krads irradiation 8 315 rads/hr
Post 50 krads Electrical Measurements

9) 75 krads irradiation @ 1280 rads/hr
Post 75 krads Electrical Measurements

10) 100 Xrads irradiatien @ 1250 rads/hr
Post 100 krads Electrical Measurements

11) 4 hour annealing
Post 4 hr Electrical Measurements

12) 24 hour annealing
Post 24 hr Electrical Measurements

13) 168 hour annealing
Post 168 hr Electrical Measurements

14} 696 hour annealing

Post 696 hr Electrical Measurements at 25°C

at 25°¢, -55°C and 125°C

Notes:

- All parts were radiated at the cobalt-60 gamma ray facility at

E5FC.

DATE

05/15/91

06/04/91
06/05/91

06/05/91
06/07/91

06/07/91
06/10/91

06/10/91
06/11/91

06/11/91
06/13/91

06/13/91
06/14/91

06/14/91
06/17/91

06/17/91
06/18/91

06/18/91
06/12/91

0e/19/91
06/19/91

06/18/91
06/20/91

06/19/91
06/26/91

06/19/91
07/18/91

- All electrical measurements were performed off-site at 25°C,

unlesz otherwise noted.

- Annealing performed at 25'C under bias for 6 parts, at 25°C

unbiazed for other siw parts.

-4 -



Table IIB. Eadiation Schedule for TG2

EVENTS DATE

1) Tnitial Flectrical Measurements

at <55"C, 25°*C and 135"C OL/1L/91
2} 5 krads irradiation @ 5 krads/hr 09/16/%)
Post b krads Electrical Msasurements 09/17/91
3) 4 hour annealing 08/17/91
Post 4 hr Electrical Measurements (& parts) 08/17/91
4} 24 hour annealing 09/17/91
Post 24 hr Electrical Measurements (6 parts) 09/23/91
5% 148 hour annealing 0e/17/91
Post 168 hr Electrical Measurcments 0¢,/24/91

at -55°C, 25°C and 125°C

Notes:

~ All parts were radiated at the cobalt-60 gamma ray facillity at
GSFC.

- Annealing performed at 100°C under bias,

- All electrical measurements were performed off-site at 25°C,
unless otherwise noted.



Table 111.

Vpp = 15V, Viep =

Electrical Characteristics of AD7H41

10V, QUT1 = QUTZ = OV,

unless otherwise

specified.
Ty ~ 25°C
Paramééé;‘ Teat conditions Min Max Unit
T17, Vi = OV -1 1 uA
Ith Vig = 2.4V -1 1 uA
Igcq Vi, = 0.8V -50 50 na
Izso Vg = 2.4V © so 50 na
IREF_POS VIH 15v} Vppp = 10V 0 0.5 mA
*I;EELEQG Viy = 15V, VRgp = -10V -2 0 mA
IDJIM” Vi = OV, Vg = 15V 0 0.1 mA
MIDDZ Vi = 0.8V, Vg = 2.4V s ) mA
Gainl =407 407 miFs
LIN Vg 18V, Vi = OV - 12.2 niFs
D LIN Viyg = 15V, Vg, = OV - 12,2 | mEFS
dFS1+ - 10 m¥
ZERO1 #*

* No specification

manufacturer.

limits for

ZERO1 were provided by the
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Figure 1. Radiation Bilas

Circuit for ALTS41
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